Hemoglobin oxygenation kinetics and secondary ischemia in renal transplantation.
The significance of poor medullary reperfusion in the etiology of acute tubular necrosis during renal transplantation is poorly understood. Our objective was to determine the kinetics of renal hemoglobin oxygenation using near-infrared spectroscopy during renal transplantation, to provide a framework against which the timing of mitochondrial dysfunction could be considered. New Zealand White rabbit kidneys were flushed with hypertonic citrate solution (0-2 degrees C and autografted immediately (group 1) or stored at 0-2 degrees C for 72 hours before autografting (group 2). Changes in oxyhemoglobin (HbO2) and deoxyhemoglobin (Hb) were monitored by near-infrared spectroscopy for 3 hours of reperfusion. Intrarenal perfusion was evaluated separately by barium sulfate angiography. Reperfusion resulted in rapid increases in HbO2 within 1 minute in both groups. Group 1 HbO2 fell sharply to a minimum at 3 minutes but recovered by 20 minutes; group 2 changes were similar, but there was no recovery (P<0.05 by 10 minutes). Hb increased rapidly in both groups upon reperfusion but in group 2 was significantly greater after 10 minutes (P<0.05). Total hemoglobin levels were similar in both groups. Renal hemoglobin saturation was 69% at 1 minute in both groups; there was no significant change in group 1 but a profound desaturation in group 2 to 25% at 10 minute (P<0.005) and no recovery thereafter. Barium sulfate distribution was normal in all group 1 kidneys; cortical distribution was normal in all group 2 kidneys, but medullary perfusion was poor for the first 60 minutes. Renal hemoglobin oxygenation kinetics as determined here do not correlate with the timing of mitochondrial dysfunction previously reported (Thorniley et al., Kidney International, 1994; 45: 1489). We conclude that secondary ischemia during reflow is not the only mechanism leading to acute tubular necrosis.